Complete Listing of Claims 



Claims 1-111. Cancelled 

Claiml 12. (Currently amended). An isolated or purified cell which is recombinant or genetically 
modified to contain [or] and co-express 

ila cytidine monophosphate sialic acid (CMP- SA>synthase gene wherein said CMP- SA 
synthase gene encodes a polvpep t iHe that catalyzes the formation of CMP-S A from SA and 
pyridine triphosphate (CT?) e ncoding the, and wherein said polypeptide is 

a) a polypeptide represented by SEQ ID NO:4 or 

b) a variant polypeptide thereof that contains conservative amino acid substitutions 
and in which CMP-SA-synthase structu re and function are conserved, and 

ii) a sialic acid phosphate synthase (SAS) gene wherein said SAS gene encodes a 
polv pentide that r.atalvzes the formation of siah V - acid nhosnhate from N-acetylmannosamine 
flvTanNAcI and phosnhoevrpvrnvate fPEPl and e ncodingr and wherein said polypeptide is 

i a) [the] a polypeptide represented by SEQ ID NO: 6 or a variant polypeptide thereof that 
contains conservative amino acid substitutions and in which SAS structure and function are 
conserved,., or 

ri b) ) [the] a polypeptide represented by SEQ ID NO: 8 or a functional variant polypeptide 
thereof that contains conservative amino acid substitutions and in which SAS structure and 

function are conserved, and 

wherein said cell is capable of producing donor substrate CMP-SA above levels produced 
before said cell was made recombinant or genetically modified, when provided with N= 
dietylmarmosaminc ( ManNAc ). 

Claim 113. (Previously presented) The isolated or purified cell of claim 1 12, which is an insect 
cell. 
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Claiml 14. (Previously presented) The insect cell of claim 113, wherein said insect cell is of a 
species selected from the group consisting of: 

(a) Spodoptera frugiperda; 

(b) Trichoplusia ni; 

(c) Estigmena acrea; and, 

(d) Drosophila. 

Claim 115. (Previously presented) The isolated or purified cell of claim 1 12, which is a yeast cell. 

Claiml 16. (Previously presented) The isolated or purified cell of claim 1 12, which is a plant cell. 

Claim 1 17. (Previously presented) The isolated or purified cell of claim 1 12, which is a bacterial 
cell. 

Claiml 18. (Previously presented) The isolated or purified cell of claim 1 12, which is a fungal cell. 

Claim 119. (Previously presented) The isolated or purified cell of claim 1 12, wherein said cell is a 
mammalian cell. 

Claim 120. (Previously presented) The isolated or purified cell of claim 112, wherein the donor 
substrate CMP-SA is CMP-Neu5 Ac (cytidine monophosphate-iV-acetylneuraminic acid). 

Claim 121. (Previously presented) The isolated or purified cell of claim 112 wherein said cell is 
provided with ManNAc by addition of ManNAc to media in which said cell is grown. 

Claim 122. (Previously presented) The isolated or purified cell of claim 1 12 wherein said cell is 
provided with ManNAc by genetically engineering said cell to catalyze synthesis of ManNAc. 
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Claim 123. (Previously presented) The isolated or purified cell of claim 122, wherein said cell is 
genetically engineered to contain or express an epimerase that synthesizes ManNAc. 

Claim 124. (Previously presented) The isolated or purified cell of claim 123, wherein said 
epimerase is UDP-GlcNAc-2 epimerase. 

Claim 125. (Previously presented) The isolated or purified cell of claim 123, wherein said 
epimerase is GlcNAc-2 epimerase. 

Claim 126. (Previously presented) The isolated or purified cell of claim 1 12, wherein said CMP- 
sialic acid synthase gene and said sialic acid phosphate synthase gene are isolated from a human 
source. 

Claim 127. (Currently amended). An isolated or purified cell which is recombinant or genetically 
modified to contain or co-express 

i) a 6MP rvtidine monophosphate -sialic add (CMP-SA) acid synthase gene, wherein said 
CMP-SA-svnthase gene encodes a polypeptide that c atalyzes the formation of CMP-SA from SA 
and cvtidine trip hos phate (CTP). and wherein said CMP-SA synthase gene comprises 

a) a nucleotide sequence represented by SEQ ID NO: 3, or 

b) a polynucleotide that hybridizes to the nucleotide sequence represented by 
SEQ ID NO:3 under stringent conditions, and 

ii) a sialic acid phosphate synthase (S AS) gene wherein said SAS gene encodes a 
polypeptide that catalyzes the formation nf sialic acid phosphate from N-acetylmannosamine 
(ManNAc) and phosphoeylpvnivate fPEP\ and w herein said SAS gene comprises 

a) a nucleotide sequence represented by SEQ ID NO: 5, or 

b) a polynucleotide that hybridizes to the nucleotide sequence represented by SEQ 
ID NO:5 under stringent conditions, 

and wherein said cell is capable of producing donor substrate CMP-SA above levels 
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produced before said cell was made recombinant or genetically modified, when provided with N- 
dt c tj>lniJimosamine -t ManNAc ). 

Claim 128. (Previously presented) The isolated or purified cell of claim 127, which is an insect 
cell. 

Claim 129. (Previously presented) The insect cell of claim 128, wherein said insect cell is of a 
species selected from the group consisting of: 

(a) Spodoptera frugiperda; 

(b) Trichoplusia ni; 

(c) Estigmena acrea; and, 

(d) Drosophila. 

Claim 130. (Previously presented) The isolated or purified cell of claim 127, which is a yeast cell. 

Claim 131. (Previously presented) The isolated or purified cell of claim 127, which is a plant cell. 

Claim 132. (Previously presented) The isolated or purified cell of claim 127, which is a bacterial 
cell. 

Claim 133. (Previously presented) The isolated or purified cell of claim 127, which is a fungal 
cell. 

Claim 134. (Previously presented) The isolated or purified cell of claim 127, wherein said cell is a 
mammalian cell. 

Claim 135. (Previously presented) The isolated or purified cell of claim 127, wherein the donor 
substrate CMP-SA is CMP-Neu5Ac (cytidine monophosphate-A^-acetylneuraminic acid). 
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Claim 136. (Previously presented) The isolated or purified cell of claim 127 wherein said cell is 
provided with ManNAc by addition of ManNAc to media in which said cell is grown. 

Claim 137. (Previously presented) The isolated or purified cell of claim 127 wherein said cell is 
provided with ManNAc by genetically engineering said cell to catalyze synthesis of ManNAc. 

Claim 138. (Previously presented) The isolated or purified cell of claim 137, wherein said cell is 
genetically engineered to contain or express an epimerase that synthesizes ManNAc. 

Claim 139. (Previously presented) The isolated or purified cell of claim 138, wherein said 
epimerase is UDP-GlcNAc-2 epimerase. 

Claim 140. (Previously presented) The isolated or purified cell of claim 138, wherein said 
epimerase is GlcNAc-2 epimerase. 

Claim 141 . (Previously presented) The isolated or purified cell of claim 127, wherein said CMP- 
sialic acid synthase gene and said sialic acid phosphate synthase gene are isolated from a human 



source. 



Claims 142-150. Cancelled 

Claim 151. (Currently amended) An isolated or purified cell that is recombinant or genetically 

modified to contain and co-express 

i) a 6MP r ytidine monophosphate -sialic acid (CMP-SA) synthase gene, wherein said 
[( ]CMP-SA[ )] synthase gene encodes a polypeptide t h at catal yzes th e formation of CMP-SA 
from SA and cvtidine triphosphate fCTPl. and wherein said p ol y peptide is 

a) [the] a polypeptide represented by SEQ ID NO:4 or 

b) a variant of the polypeptide represented by SEQ ID NO:4 that contains 
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conservative amino acid substitutions and in which CMP-S A structure and function are 
conserved ; and 

ii) a sialic acid phosphate synthase (SAS) gene, wherein said SAS pene encodes a 
polype ptide that ca taly^s the formati on nf sialic acid phosphate from N-acetylmannosamine 
flvTanNAc> and D b " T Wr Y""^ H»Ett. ^ (SAG) m u il u icoding : wjieiginsajd 
polypeptide is 

a) [the] a polypeptide represented by SEQ ID NO: 6; or 

b) a variant of the polypeptide represented by SEQ ID NO:6 that contains 
conservative amino acid anH in which SAS structure and function are 
conserved : or 

c) [the] a polypeptide represented by SEQ ID NO: 8; or 

d) a variant of the polypeptide represented by SEQ ID NO: 8 that contains 
conservative amino acid ^^m™* and in which SAS structure and function are 
conserved , 

said cell producing the donor substrate CMP-S A above a level produced before said cell 
was made recombinant or genetically modified, wherein the donor substrate CMP-SA is CMP- 
KDN (cytidine monophosphate-2-keto-3-deoxy-D-g(ycero-D-ga/acto-nonoic acid). 



Claim 152 . (Previously presented) The isolated or purified cell of claim 151, which is an insect 
cell. 

Claim 153. (Previously presented) The insect cell of claim 152, wherein said insect cell is of a 
species selected from the group consisting of: 

(a) Spodoptera frugiperda; 

(b) Trichoplusia ni; 

(c) Estigmena acrea; and, 

(d) Drosophila. 
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Claim 154. (Previously presented) The isolated or purified cell of claim 151, which is a yeast cell. 

Claim 155. (Previously presented) The isolated or purified cell of claim 151, which is a plant cell. 

Claim 156. (Previously presented) The isolated or purified cell of claim 151, which is a bacterial 
cell. 

Claim 157. (Previously presented) The isolated or purified cell of claim 151, which is a fungal 
cell. 

Claim 158. (Previously presented) The isolated or purified cell of claim 151, which is a 
mammalian cell. > 

Claim 159. (Previously presented) The isolated or purified cell of claim 151, wherein said CMP- 
sialic acid synthase gene and said sialic acid phosphate synthase gene are isolated from a human 
source. 

Claim 160. (Currently amended) An isolated or purified cell that is recombinant or genetically 

modified to contain and co-express 

. i) a CMP p yridine monophosphate -sialic acid (CMP-SA) synthase gene, wherein said 
CMP-SA-svnthase gene encodes a polyp e ptide that c a talyzes the formation of CMP-SA from SA 
and cvtidine triph os phate (CTP\ and w herein said CMP- sialic acid SA synthase gene comprises 

a) a nucleotide sequence represented by SEQ ID NO: 3, or 

b) a polynucleotide that hybridizes to the nucleotide sequence represented by 
SEQ ED NO:3 under stringent conditions, and 

ii) a sialic acid phosphate synthase gene wherein said S AS gene encodes a polypeptide that 
catalyzes the formation of sialic acid pho s phate from N -acetvlmannosamine (ManNAc) and 
phos phoevlpvruvate (PEP\ and w herein said sialic add phos p hate synthase SAS gene comprises 
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a) a nucleotide sequence represented by SEQ ID NO: 5, or 

b) a polynucleotide that hybridizes to the nucleotide sequence represented by SEQ 
ID NO: 5 under stringent conditions, 

said cell producing the donor substrate CMP-SA above a level produced before said cell 
was made recombinant or genetically modified, wherein the donor substrate CMP-SA is CMP- 
KDN (cytidine monophosphate-2-keto-3-deoxy-D-g/ycero-D-ga/acfo-nonoic acid). 

Claim 161. (Previously presented) The isolated or purified cell of claim 160, which is an insect 
cell. 

Claim 162. (Previously presented) The insect cell of claim 161, wherein said insect cell is of a 
species selected from the group consisting of: 

(a) Spodoptera frugiperda; 

(b) Trichoplusia ni; 

(c) Estigmena acrea; and, 

(d) Drosophila. 

Claim 163. (Previously presented) The isolated or purified cell of claim 160, which is a yeast cell. 

Claim 164. (Previously presented) The isolated or purified cell of claim 160, which is a plant cell. 

Claim 165. (Previously presented) The isolated or purified cell of claim 160, which is a bacterial 
cell. 

Claim 166. (Previously presented) The isolated or purified cell of claim 160, which is a fungal 
cell. 

Claim 167. (Previously presented) The isolated or purified cell of claim 160, which is a 
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mammalian cell. 



Claim 168. (Previously presented) The isolated or purified cell of claim 160, wherein said CMP- 
sialic acid synthase gene and said sialic acid phosphate synthase gene are isolated from a human 



source. 



Claims 169-184. Cancelled 



Claim 185. (Currently amended) An isolated or purified cell from a recombinant or genetically 
engineered cell line which contains and co-expresses 

i) a erfP p yridine monophosphate -sialic acid (CMP-SA) synthase gene, wherein said 
CMP-SA-svnt hase pene encod es a polypepti d e that catalyzes the formation of CMP-SA from SA 
and pyridine tripho s phate (CTPV and wherein said (CMT-QA) pallia*, guic uicodea polypeptide 



is 



a) the a polypeptide represented by SEQ ID NO:4 or 

b) a variant of the polypeptide represented by SEQ ID NO:4 that contains 
conservative amino acid substitutions and in which CMP-SA structure and 
function are conserved ; and 

ii) a sialic acid phosphate synthase (S AS) gene, wherein said SAS gene encodes a 
poly peptide that catalyzes the formation of sialic acid phosphat e from N-acetylmannosamine 
fManNAc^ and p hos phoevlpvruvate (PEP\ and said (GAG), g u n e ncoding : wherein said 
polypeptide is 

a) the a polypeptide represented by SEQ ID NO: 6; or 

b) a variant of the polypeptide represented by SEQ ID NO:6 that contains 
conservative amino acid substitutions and in which SAS structure and function are 
conserved ; or 

c) the a polypeptide represented by SEQ ID NO: 8; or 

d) a variant of the polypeptide represented by SEQ ID NO: 8 that contains 
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conservative amino acid substitutions and in which SAS structure and function are 
conserved , 

U, p r oduce said rell producing a donor substrate CMP-SA at a higher level than a cell from 
a parent cell line corresponding to said recombinant or genetically engineered cell line, when 
provided with N-aiavlinaimuhammc ( ManNAc ). 

Claim 186. (Previously presented) The isolated or purified cell of claim 185, which is an insect 
cell. 

Claim 187. (Previously presented) The insect cell of claim 186, wherein said insect cell is of a 
species selected from the group consisting of: 

(a) Spodoptera frugiperda; 

(b) Trichoplusia ni; 

(c) Estigmena acrea; and, 

(d) Drosophila. 

Claim 188. (Previously presented) The isolated or purified cell of claim 185, which is a yeast cell. 

Claim 189. (Previously presented) The isolated or purified cell of claim 185, which is a plant cell. 

Claim 190. (Previously presented) The isolated or purified cell of claim 185, which is a bacterial 
cell. 

Claim 191. (Previously presented) The isolated or purified cell of claim 185, which is a fungal 
cell. 

Claim 192. (Previously presented) The isolated or purified cell of claim 185, which is a 
mammalian cell. 
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Claim 193. (Previously presented) The isolated or purified cell of claim 185, wherein the donor 
substrate CMP-SA is CMP-Neu5 Ac (cytidine monophosphate-W-acetylneuraminic acid). 

Claim 194. (Previously presented) The isolated or purified cell of claim 185 wherein said CMP- 
sialic acid synthase gene and said sialic acid phosphate synthase gene are isolated from a human 
source. 

Claim 195. (Previously presented) The cell of claim 185 wherein said cell is provided with 
ManNAc by addition of ManNAc to media in which said cell is grown. 

Claim 196. (Previously presented) The cell of claim 185 wherein said cell is provided with 
ManNAc by genetically engineering said cell to catalyze synthesis of ManNAc. 

Claim 197. (Previously presented) The cell of claim 196, wherein said cell is genetically 
engineered to contain or express an epimerase that synthesizes ManNAc. 

Claim 198. (Previously presented) The cell of claim 197, wherein said epimerase is UDP- 
GlcNAc-2 epimerase. 

Claim 199. (Previously presented) The cell of claim 197, wherein said epimerase is GlcNAc-2 
epimerase. 

Claim 200. (Previously presented) The cell of claim 185 wherein said cell also contains SA 
precursor GlcNAc above endogenous levels as a result of supplementation of cell growth medium 
with SA precursor GlcNAc. 

Claim 201 . (Currently amended) An isolated or purified cell from a recombinant or genetically 
engineered cell line which contains and co-expresses 
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i) a 6MP <y*M™ monophosphate -sialic acid (CMP-SA) - synthase gene, wherein said 
PMP- S A-svnthas * p«™ encodes a p olype ptide that catalyzes the formation of CMP-SA from SA 
.nd rvtidine triphos phate fCTPl and w herein said CMP- s i alic acid SA synthase gene comprises 

a) a nucleotide sequence represented by SEQ ID NO: 3, or 

b) a polynucleotide that hybridizes to the nucleotide sequence represented by SEQ 

ID NO:3 under stringent conditions, and 

ii) a sialic acid phosphate synthase gene wherein said SAS pene encodes a polypeptide that 
ratalwes the formation of sialic arid phos phate from N-acetylmannosamine (ManNAc) and 
phos phoevlnvruvate (VEP\ and w herein said sialic acid phosphate synthase gene comprises 

a) a nucleotide sequence represented by SEQ ID NO: 5, or 

b) a polynucleotide that hybridizes to the nucleotide sequence represented by SEQ 
ID NO:5 under stringent conditions, 

♦^-pr^W ^said cell producing a donor substrate CMP-SA at a higher level than a cell from 
a parent cell line corresponding to said recombinant or genetically engineered cell line, when 
provided with N-di U ylmaiiiiosaminc ( ManNAc ). 

Claim 202. (Previously presented) The isolated or purified cell of claim 201, which is an insect 
cell. 

Claim 203. (Previously presented) The insect cell of claim 202, wherein said insect cell is of a 
species selected from the group consisting of: 

(a) Spodoptera frugiperda; 

(b) Trichoplusia ni; 

(c) Estigmena acrea; and, 

(d) Drosophila. 

Claim 204. (Previously presented) The isolated or purified cell of claim 201, which is a yeast cell. 
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Claim 205. (Previously presented) The isolated or purified cell of claim 201, which is a plant cell. 

Claim 206. (Previously presented) The isolated or purified cell of claim 201, which is a bacterial 
cell. 

Claim 207. (Previously presented) The isolated or purified cell of claim 201, which is a fungal 
cell. 

Claim 208. (Previously presented) The -isolated or purified cell of claim 201, which is a 
mammalian cell. 

Claim 209. (Previously presented) The isolated or purified cell of claim 201 , wherein the donor 
substrate CMP-SA is CMP-Neu5 Ac (cytidine monophosphate-iV-acetylneuraminic acid). 

Claim 210. (Previously presented) The isolated or purified cell of claim 201 wherein said CMP- 
sialic acid synthase gene and said sialic acid phosphate synthase gene are isolated from a human 



source. 



Claim 211. (Previously presented) The cell of claim 201 wherein said cell is provided with 
ManNAc by addition of ManNAc to media in which said cell is grown. 

Claim 212. (Previously presented) The cell of claim 201 wherein said cell is provided with 
ManNAc by genetically engineering said cell to catalyze synthesis of ManNAc. 

Claim 213. (Previously presented) The cell of claim 212, wherein said cell is genetically 
engineered to contain or express an epimerase that synthesizes ManNAc. 

Claim 214. (Previously presented) The cell of claim 213, wherein said epimerase is UDP- 
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GlcNAc-2 epimerase. 



Claim 215. (Previously presented) The cell of claim 213, wherein said epimerase is GlcNAc-2 
epimerase. 

Claim 216. (Previously presented) The cell of claim 201 wherein said cell also contains SA 
precursor GlcNAc above endogenous levels as a result of supplementation of cell growth medium 
with S A precursor GlcNAc . 

Claims 217-225. Cancelled 

Claim 226. (Currently amended) An isolated or purified cell from a recombinant or genetically 
engineered cell line which contains and co-expresses 

i) a 6MP r ytiHine monophosphate -sialic acid (CMP-SA) synthase gene, wherein said 
CMP- SA-svnthase gene encodes a polype ptide that catalyzes the formation of CMP-SA from SA 
a nd r.vridine triph os phate (CTPl and wherein said (CMP-OA) ^iithast gun uicodca polypepide 

a) the a polypeptide represented by SEQ ID NO:4 or 

b) a variant of the polypeptide represented by SEQ ID NO:4 that contains 
conservative amino acid «,witnti«n R and in which CMP-SA synthase structure 
and function are conserved ; and 

ii) a sialic acid phosphate synthase (SAS) gene, wherein said SAS gene encodes a 
polypeptide that catalyzes the formation of s ialic acid phosphate from N-acetylmannosamine 
fManNAd and p hos phoevlpvnivate fPEPV and said (SAS) r u h e ncoding : wherein polypeptide is 

a) [the] a polypeptide represented by SEQ ID NO. 6; or 

b) a variant of the polypeptide represented by SEQ ID NO:6 that contains 
conservative amino acid destitutions and in which S AS structure and function are 
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conserved ; or 

c) [the] a polypeptide represented by SEQ ID NO: 8; or 

d) a variant of the polypeptide represented by SEQ ID NO: 8 that contains 
conservative amino acid gnhgtitntinns and in which SAS structure and function are 
conserved , 

lu produce said cell producing a donor substrate CMP-SA at a higher level than a cell 
from a parent cell line corresponding to said recombinant or genetically engineered cell line, 
wherein the donor substrate CMP-SA is CMP-KDN (cytidine monophosphate-2-keto-3-deoxy-D- 
glycero-D-galacto-nonoic acid). 

Claim 227. (Previously presented) The isolated or purified cell of claim 226, which is an insect 
cell. 

Claim 228. (Previously presented) The insect cell of claim 227, wherein said insect cell is of a 
species selected from the group consisting of: 

(a) Spodoptera frugiperda; 

(b) Trichoplusia ni; 

(c) Estigmena acrea; and, 

(d) Drosophila. 

Claim 229. (Previously presented) The isolated or purified cell of claim 226, which is a yeast cell. 

Claim 230. (Previously presented) The isolated or purified cell of claim 226, which is a plant cell. 

Claim 231. (Previously presented) The isolated or purified cell of claim 226, which is a bacterial 
cell. 

'Claim 232. (Previously presented) The isolated or purified cell of claim 226, which is a fungal 
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cell. 



Claim 233. (Previously presented) The isolated or purified cell of claim 226, which is a 
mammalian cell. 

Claim 234. (Previously presented) The isolated or purified cell of claim 226, wherein said CMP- 
sialic acid synthase gene and said sialic acid phosphate synthase gene are isolated from a human 
source. 

Claim 235. (Currently amended) An isolated or purified cell from a recombinant or genetically 
engineered cell line which contains and co-expresses 

i) a eMP p yridine monophosphate -sialic acid (CMP-SA) synthase gene, wherein said 
CMP-SA-svnth ase pene encodes a p oly peptide th at ca ta lyzes th e formation of CMP-SA from SA 
,nH .vridine triphos phate fCTPl and w herein said CMP- sialic acid _ SA synthase gene comprises 

a) a nucleotide sequence represented by SEQ ID NO: 3, or 

b) a polynucleotide that hybridizes to the nucleotide sequence represented by SEQ 

ID NO:3 under stringent conditions, and 

ii) a sialic acid phosphate synthase gene wherein said SAS pene encodes a polypeptide that 
rsta1w.es the formation of sialic p HH phos phate from N-acetylmannosamine (ManNAc) and 
phns phoevlpvruvate fl>EP\ and w herein said sialic acid phosphate synthase gene comprises 

a) a nucleotide sequence represented by SEQ ID NO: 5, or 

b) a polynucleotide that hybridizes to the nucleotide sequence represented by SEQ 

ID NO:5 under stringent conditions, 

l0 p, 0 ducc said cell producing a donor substrate CMP-SA at a higher level than a cell from 
a parent cell line corresponding to said recombinant or genetically engineered cell line, wherein 
the donor substrate CMP-SA is CMP-KDN (cytidine monophosphate-2-keto-3-deoxy-D-g(ycero- 
D-ga/acto-nonoic acid). 
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Claim 236. (Previously presented) The isolated or purified cell of claim 235, which is an insect 
cell. 

Claim 237. (Previously presented) The insect cell of claim 236, wherein said insect cell is of a 
species selected from the group consisting of: 

(a) Spodoptera frugiperda; 

(b) Trichoplusia ni; 

(c) Estigmena acrea; and, 

(d) Drosophila. 

Claim 238. (Previously presented) The isolated or purified cell of claim 235, which is a yeast cell. 

Claim 239. (Previously presented) The isolated or purified cell of claim 235, which is a plant cell. 

Claim 240. (Previously presented) The isolated or purified cell of claim 235, which is a bacterial 
cell. 

Claim 241 . (Previously presented) The isolated or purified cell of claim 235, which is a fungal 
cell. 

Claim 242. (Previously presented) The isolated or purified cell of claim 235, which is a 
mammalian cell. 

Claim 243. (Previously presented) The isolated or purified cell of claim 235, wherein said CMP- 
sialic acid synthase gene and said sialic acid phosphate synthase gene are isolated from a human 
source. 
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